This paper reports the first radiometric measurements of cirrus clouds in the frequency range of 89-325 GHz frorn a high-altitude aircraft flight.
INTRODUCTION
Remote measurements of cirrus clouds have mostly been made in the visible and infrared regions of -the electromagnetic wave spectrum 111. Observations in ithe microwave and millimeter-wave regions were limited to ground-based radars [2] . At aircraft altitudes, there are measurements [3] over storms in which the brightness temperatures (Tb) in the frequency range of 90-220 GHz are I 150 K. The modest decreases in Tb values at millimeter wavelengths expected from radiative transfer modeling of cirrus clouds [4] , to the best of our knowledge, have not been observed and reported. The following gives a brief description of MIR observations of cirrus clouds in the frequency range of 89-325 GHz [5] . The measurements were made over northern Oklahoma during the SUCCESS (Subsonic aircraft: Contrail and Cloud Effects Special Study) mission of April-May 1996. The MIR was on board the NASA ER-2 aircraft, which was flown at an altitude of about 20 km and generally above the tops of most clouds. Data from two other instruments aboard the same aircraft, the Cloud Lidar System (CLS) and the MODIS (Moderate-resolution Imaging Spectrometer) Airborne Simulator (MAS), were used to help ident@ the presence of cirrus clouds. Three events of cirrus clouds are discussed in the following; they are among the most interse ones observed by the MIR during the mission.
OBSERVATIONS
The data reported in h i s paper were acquired on April 16, 1996 when the aircraft imade 12 repeated jlasses over the same region in northem Clklahoma along the :36.6' N latitude line and between the two endpoints defined by the longitude lines of 95.9'W and 9 8 . 5 ' W . calculations. There are some discrepancies in the cloud density estimation from brightness depressions at different frequencies, which are likely due to the input of generalized surface and atmospheric p,arameters in the radiative transfer calculations. More realistic characterization of input parameters pertaining to the site environment are required to bring about a better agreement between measurements and calculations, and a more reliable estimation of ice water path.
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